--The behavioral results include prior and new data, and essentially confirm prior reports on SERT KO mice. Accordingly, this section is presented in the supplement only.
. Anxious depressive-like syndrome in SERT KO KO . OF (Time in center): WT, n = 19, SERT KO , n = 18, p = 0.002; OF (center ratio): wildtype (WT), n = 19, SERT KO , n = 17, p = 0.0007; EPM (time in open arms): WT, n = 19, SERT KO , n = 19, p = 0.032. (D to F) Increased depressive-like behaviors of SERT KO mice are demonstrated by the increased latency to feed in the threatening environment of the noveltysuppressed feeding (NSF) test and by a significant decrease in sucrose consumption. NSF: WT, n = 19, SERT KO , n = 19, p = 0.02. Sucrose preference test: WT, n = 36, SERT KO , n = 37; percentage, p = 0.003; Total sucrose solution, p = 4x10 -5 . (G-H) SERT KO (4) ; no differences in weight loss or home-cage feeding in NSF; no difference in water consumption in sucrose preference. Figures A-D were adapted from the 3-month baseline study in (4) .
Material and Methods

Animals
SERT KO and wild-type (WT) C57BL/J6 littermates (7) were obtained from Taconic (Hudson, New York) and bred via heterozygous breeding. Experimental cohorts were comprised of male WT and SERT KO littermates. Cohort 1 included 36 WT and 37 SERT KO mice at 3-6 months of age, which were tested in open field (OF), novelty-suppressed feeding (NSF), and sucrose preference (SP) in order to evaluate SERT KO baseline behavior relative to WT. Cohort 2 included 19 WT and 19 SERT KO mice at 3-6 months of age which were tested in elevated plus maze (EPM), forced swim test (FST), and tail suspension test (TST) (4).Cohort 3 included 5 WT and 5 SERT KO mice at 3-5 months of age, from which amygdala and cingulate cortex tissue samples were collected for microarray analysis of gene expression. Cohort 4 included 10 WT and 10 SERT KO mice at 3-5 months of age, from which amygdala and cingulate tissue samples were collected for quantitative polymerase chain reaction (qPCR) validation of differential gene expression. Results from OF, EPM in cohort 1 and from NSF in cohort 2 were previously described (4) . All mice were maintained on a 12-hour light cycle with access to food ad libitum, and all procedures received Institutional Animal Care and Use Committee (IACUC) approval.
Anxiety-like, Depressive-like and Antidepressant-like Behavioral Testing
OF. Time in center and activity in center (normalized to total activity) was measured relative to a 16 even-size squares grid on the floor of the 30 x 30 cm open field, as described (8) . The total number of gridline crosses was used as an index of locomotor activity. Amount of time and gridline crosses within the squares of the aversive center were recorded for 10 minutes, and the ratio of crosses into the center compared to the total number of crosses was calculated to evaluate anxious emotionality. NSF. Mice were food deprived for 16 hours and then placed in a novel, empty and brightly-lit chamber with one food pellet placed in the center. In NSF, the latency to feed correlates with fearfulness and decreases after acute treatment with anxiolytic drugs (9) or chronic antidepressant exposure (6) . The test was applied as described (6) with an increased session duration (30 min). During testing, a food pellet was placed in the brightly-lit center of the 30 x 60 cm chamber. A control measure of food consumption was monitored in the home cage after the test over the next 24 hours.
SP.
After 24 hours of training to drink from customized tubes filled with sweetened condensed milk, mice were provided with identical tubes of 2% sucrose and water, and the consumption was measured by weight following a 16-hour period. The ratio of sucrose solution to total volume consumed indicates a preference for sucrose solution when greater than 0.50, and mice with a ratio of sucrose solution consumption lower than control are thought to display anhedonia-like emotionality.
FST. Duration of immobility of the mouse was measured in a 3-liter beaker of water at room temperature in a 6-minute trial (2-minute intervals were measured). Because no changes over time were measured, the results are reported as a total duration of immobility out of a 6 minute trial.
TST. Duration of immobility was measured while each mouse was suspended by the tail in a 6-minute trial (2-minute intervals were measured). Because no changes over time were measured, the results are reported as a total duration of immobility out of a 6 minute trial.
Behavior Statistical Analysis was performed by two-group t-test to define the effect of genotype.
ADCY7 Immunoblotting
Protein Isolation
Acetone precipitation of proteins was carried out following the RNA extraction from the Trizol samples from amygdala region of brain tissues from control and major depressive disorder (MDD) subjects. The lower red phenol-chloroform phase was used for protein isolation, using ethanol to precipitate DNA, and acetone to extract protein from the supernatant. The supernatant was collected after 5 minute centrifugation at 14,000 rpm. Following extensive washes, the dried pellet was dissolved in 1x SDS buffer. An aliquot was used for protein quantification using Pierce BCA assay (Pierce, Rockford, IL). In order to detect the ADCY7 band, we loaded 5 to 40 ug of protein/well and resolved by SDS-PAGE in 10% Tris/glycine gels.
The expected migration for ADCY7 is ~120 kD and for beta Actin is 37 kD. In addition, we isolated protein samples from mouse lung, heart and brain to check for tissue specificity of ADCY7.
Western blot analysis was performed following SDS-PAGE using the Odyssey system (LI-COR Biosciences, Lincoln, NE) as described previously (10) . In brief, gel-transferred polyvinylidene fluoride membrane were blocked in LI-COR blocking buffer and incubated with mouse anti-actin, at 0. Samples were processed in matched pairs on the same gel.
We did not detect any positive signals by using the antibodies listed above. In mouse samples, we used increased protein loading 10 ug to 40 ug of protein per lane and with different antibody concentrations. None of the antibodies gave rise to the expected 120 kD band using protein isolated from human amygdala or from mouse (three different tissues). We did detect a ~200 kD band using the Thermo Scientific antibody, but in the absence of positive control (i.e. proper size band), it was unclear whether the observed ~200 kD band was non-specific or due to protein aggregation.
Imaging Genetics Methods
Participants
The two independent samples (Sample 1: n = 82, 46 women, mean age 44.76 ± 6.47; Sample 2: n = 98; 40 women, mean age 40.53 ± 7.93) were recruited from two consecutive stages of the larger Adult Health and Behavior (AHAB) Study, which investigates a variety of behavioral and biological traits among non-patient, middle-aged community volunteers. All participants included in our analyses were in good general health and free of the following: 1) medical diagnoses of cancer, stroke, diabetes requiring insulin treatment, chronic kidney or liver disease, or a lifetime history of psychotic symptoms; 2) use of psychotropic, glucocorticoid, or cardiovascular (e.g., antihypertensive or antiarrhythmic) medication; 3) conditions that affect cerebral blood flow and metabolism (e.g., hypertension); and 4) any current DSM-IV Axis I disorder as assessed by the nonpatient version of the Structured Clinical Interview for DSM-IV (12) .
Amygdala Reactivity Paradigm
The experimental functional magnetic resonance imaging (fMRI) paradigm consisted of 4 blocks of a face-processing task interleaved with 5 blocks of a sensorimotor control task (13) (14) (15) . Participant performance (accuracy and reaction time) was monitored during all scans.
During the face-processing task, participants viewed a trio of faces (expressing either anger or fear) and selected 1 of 2 faces (bottom) that was identical to a target face (top). Angry and fearful facial expressions can represent honest indicators of an ecologically valid threat, especially that related to conspecific challengers (16) . Within this context, we interpret the amygdala activation elicited by our task as being threat-related. Each face-processing block consisted of 6 images, balanced for sex and target affect (angry or fearful), all of which were derived from a standard set of pictures of facial affect (17) . During the sensorimotor control blocks, participants viewed a trio of simple geometric shapes (circles and vertical and horizontal ellipses) and selected 1 of 2 shapes (bottom) that were identical to a target shape (top). Each sensorimotor control block consisted of 6 different shape trios. All blocks were preceded by a brief instruction ("Match faces" or "Match shapes") that lasted 2 seconds. In the face-processing blocks, each of the 6 face trios was presented for 4 seconds with a variable interstimulus interval of 2 to 6 seconds (mean, 4 seconds), for a total block length of 48 seconds. In the sensorimotor control blocks, each of the 6 shape trios was presented for 4 seconds with a fixed interstimulus interval of 2 seconds, for a total block length of 36 seconds. Total task time was 390 seconds. As we were not interested in neural networks associated with face-specific processing per se, but rather in eliciting a maximal amygdala response across all participants so we could then investigate for genotype effects, we chose not to use neutral faces as control stimuli because neutral faces can be subjectively experienced as affectively laden or ambiguous and thus engage the amygdala (18, 19) . Before collecting fMRI data for each participant, we acquired a reference echoplanar imaging scan, which we visually inspected for artifacts (e.g. ghosting) and good signal across the entire volume of acquisition, including the amygdala and ventral striatum. Additionally, an autoshimming procedure was conducted before the acquisition of BOLD data in each participant to minimize field inhomogeneities. The fMRI data from all participants included in this study were free of such problems.
Blood Oxygen Level-Dependent (BOLD) fMRI Acquisition Parameters
BOLD fMRI Data Analysis
Whole-brain image analysis was completed using the general linear model of SPM2 (Wellcome Department of Imaging Neuroscience, London, England). Images for each participant were realigned to the first volume in the time series to correct for head motion, spatially normalized into a standard stereotactic space (Montreal Neurological Institute template) using a 12-parameter affine model, and smoothed to minimize noise and residual difference in gyral anatomy with a Gaussian filter set at 6 mm full-width at half-maximum. Voxelwise signal intensities were ratio-normalized to the whole-brain global mean.
After preprocessing, linear contrasts using canonical hemodynamic response functions were used to estimate condition-specific (i.e. Faces > Shapes) BOLD activation for each individual. These individual contrast images (i.e. weighted sum of the beta images) were then used in second-level random-effects models to create a group map of the main effect of task on amygdala activation. Our amygdala region of interest was constructed using the Talairach Daemon option of the WFU PickAtlas Tool, version 1.04 (Wake Forest University School of Medicine, Winston-Salem, NC). Individual BOLD values from the functional amygdala clusters were extracted using the VOI tool in SPM2. Analyses involving ADCY7 genotype were conducted using these values outside of SPM thereby eliminating any possibility of correlations that are artificially inflated due to extraction and correlation techniques that capitalize on the same data twice (20) . In sum, our analytic method was quite conservative and yet still demonstrated robust effects across samples. 
